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The Bioterrorism Laboratory Response Network

Frances Pouch Downes, Dr. PH.
Director of Laboratoras

On November 2, 1889 the Michigan Deparfimeant of
Community Health laboratones hosted a conferance to
introduce tie medical labomaiony community o the
Bioterrorism Laboratory Response Mehwork (LAN). The
rmaeling was presanied in cooparation with our panners al
the Cantars for Disease Control and Prevantion and the
Mational Laboratory Training Metwaork. The confarance
coverad the nead for the development of a coordinated
response, clinical aspects of lkely bicterronst agents and
ol of i clinical mscrobiology laboritony in datkcting and
responding appropriately 1o idantification of a béobemonst
agami. This Esue of Lablink is devoted to issuas of which
all clinscal laboratony managens and staff should be swarne.

What is bsolarrorism? Biobernorism s the intentional use ol
microbial agents or their ioing or chemical agenis to do
harm to individuals or populations. A biodarmorist attack
may be poltically motivaled or motivated by personal
FOAS0NE.

Bioterrorisl actvithes can prasant aithar as an announced
attack, where the attackar identifies the agent used and
possibdy other information aboud the attacker, or as a
unannounced of cover attack. Whila wictims of the
announced attack will be readily denlifiable, victims ol the
unannduinced attack may nof be idensifed until thay
prasan! ko medical care. Emengancy departmeants, urgant
carg clinlcs and medical laboralores, may then be the first
o recognize the results of the atlack.

Tha agents mast losly 1o De used ans Hose thal are mno
andamic or typically presant in Michigan. Practitionass will
niead to familarize thamsalves with the clinkcal
presentation of the=e agents. The clinkzal microblology

| faboratory that has been designated Level A lab will need
| ko have prodedures i place 1o mee oul and raler on
suspact igolates (see igure 1 on page 2). In the LN amy
clinicad microbschogy laboratory parfarming such basic
testing as blood culture may identily a suspect

biMarronsm agant.

Once a suspected ageni has been idendified the closest
Level B laboratory should be confactsd. The Level B
Eboratories in Machigan are six public heakh laboratones
wilh the capacity to parform confirmatony testing (also
figure 1). These labs will the confinm the initial
mdentification (naa in) or ¥ testing ls inconclsshse tha
solate will be sent (refer on) 1o a Level C laboratory. In
Michigan the only Lovel C laboratony will be tha stale
public haalth laboratory in Lansing,

Annpanced atiacks will ondy be addressed with an
opposite llow, All specimens collected duning the
announced atlack will be dirsclly ransporied by lw
enforcamant (o the Level C laboratory or Lavel D tacility,

What do laboratory managers need o do now? Review
salety proceduras o determine i the laboratory could
Salely handle an initial culure and prelminany
dentification, roview esting procedures o deferrmng
thay are consistent with recommended identification
schames, assure that appropniate packaging is on hand,
and contact the local health departmant and law
enlorcament agency 1o becoma inlagrated inlo the local
rispanse planning,

The LAM provides a solid framawork for reporting and
responding to any infectious disease. The recognition by
the medical commanity, trangfer of information o public
gl agencies and the implemantation of an appropriabe
riEssponse ane key activilies to address ofber polentially
infectious disease oulbreaks, Collaborations formed
during biotarrranism rasponse plan devalopmant will ba
equally valuable in strengihening our surveiliance and
control of endemic and emerging infectious diseases,




Detection of Biologic Agents of
Bioterrorism

Barbara Robinson-Dunn, Ph..
Microbiology Seclion

The thought that bioterrorism may occur in Michigan is
frightening. Viewers of the Nightline series on o fictional
account of a biolerronsl stiack saw a projection of the lemibie
after-eifects following such an event, Preparation and
planning are necessary. so that if an atsck does occar,
micrbioleeiss will be able io rapidly identify the probablc
agentiz). The most likely agents of a biodermonist aftack ane
known as the priority biologic agents and include Bociflus
aunthiracis, Francisella milarensis, ¥ersinda pestis, Clostdinm
bemlbinnm, Brucells spocics and smallpox vines.

Since they are on the front-lines, Level A laboratories will
have the responsibility to rule out the priority biologic agents.
Any suspected agents will be forwarded 1o the Level B
laboratories for identification and initial characterization, This
might include DFA, kates agglutination iesting. phage typing
and perhaps antimicrobiol susceptibility testing, Culiunes will
be forwarded 1o MDCH for mone complete analysis which
might include animal inoculations for botulism, subtyping,
molecular analvies or additional susceptibility westing. All
charcterized sgents will be forwanded o CDEC as will any
suspect specimens for smallpox since thal agent misd be
handled only in a biosalcry level 4 Faciliny.

Training of the Level A laboratones has begun and will soon
be fallowed by training aimed at the Level B and Level C
laboratonies, A project coordinator for the bielogic dgents
component of the project will be hired. This persen will work
closely with Iabomatonics Iensed #o perfonm microbiology in
Michigan 1o ensure thst Toborutories will be ready should this
frightening event occur. Should you have any questions about
the Ishomiory detection of the prionity biokogic agents, please
coninct the Division of Infections Diseases of (5171 335-B067.

LLEN Laboratory Levels

i

fkgure 1

Chemical Terrorism

lacqueline S. Scott, D.V.M., Ph.D.
[Division of Chemistry & Toxicology

Experts on lerrorism agree that toxic industrial chemicals
con cause mass casualtics and require liltle expentise or
sophisticated methods. Toxic industrial chemicals can be
bought on the commercial market or stolen, thus avoiding
the necd 10 manufiscture them.  Chlorine, phosgenc, and
hydrogen cyvanide are a few of these chemicals, Unlike
toxic industrial chemicals most G oand Y chemical nerve
agents arc technically challenging for terrorists o scquine,
manufacture and produce. Examples of the G-series are
tabuon (GA), sarin (GB). and soman (GD), YX isan
example of a V.series nerve agents. Developing nerve
agents requires synthesis of multiple precursor chemicals.
Although tabun production is rekatively casy, coniainment
of a highly toxic gas (hydrogen cyanide) is a technical
challenge. Production of sarin, soman, and VX requires the
use of high temperatures and generates comosive amnd
dangerous by products. Blister chemical agents such as
sulfur mustard and nitrogen mustand can be manufactored
with ease or with enly moderate difficulty but buying the
precursor chemicals is difficult.

Chemical agents need to be in vapor or aerosol form o
cause oplimal inhalation exposure (o cause an effect
Vapors and aerosols remain suspended in the air and are
readily inhaled deep into the lungs.  Another method is (o
spray Inrge droplets or liguid for skin penetration. A
chemical agem could be disseminsed by explosive or
mechanical delivery. Termorists could disseminate chemical
agenis using simple containers such as glass bottle with
commercial sprayers attached 1o them or fire extinguishers,

The MDCH Division of Chemistry and Toxicology is one
of four stale laboratorics v be awarded a cooperative
agreement with the CDC for laboratory analysis of
potential chemical terrorist agents. The anulyses will be
performed on mass spectrometers, gas chromatographs and
high performance liquid chromatographs as a screcning
panel developed by CDC. The MDCH laboratory is
awniting arrival of the equipment and will begin the firse
stafl training session at CDC in December,




Bartonella Testing
Now Available at MDCH

Patty Clark. M.P.H.
Wiral Serologyi™Viral Bsolation Uit

| Cat-scratch disease (CSD) is said 1o be the lending cause of
chronic regional adenopathy in chibdren in the United States.”
| This suggests that CSD s among e mosi common zoonotic
| diseases in the 1.8, It is now undersiood that CSD, a
syndrome recognized for ol least e Tast 30 vears, is coused
by Barionella henselae.” A variety of recently described
syndromes in immune-impaired patients (e.g., bacillary
angiomutosis [BA ) are also caused by eliher B. henselae or
B. quintama.’ B, quintana has not been associpted with CSD.
Both 8. henselae and B. guinrana are fastidious, relatively
slow-growing bacterin, that may not be cultivated using
standand opersting profocols found in many clinkcal
laboratories. In part due to the difficolty In detecting growth
within a reasonubly shori period. laboratory diagnosis for

| Bariemella spp. currently depends primarily on serology.

An indirect immunofluorescence assay (IFA) for the
detection of Barfonella was developed at the Centers for
Disease Control and Prevention (CDC). IFAs have been
used for many vears in the diagnostic laboratory, This
technique provides a relatively simple method for detecting
antibodies 1o & wide variety of pathogens. Because only a
sl amount of antigen is needed for each fes, the [FA
provides an economical serologic assay,

Mast patients have elevaled antibody tilers af the time of
itheir first visit to & health care provider. However, if Gilers are
low or nonexistent, and the paticent was seen within the firsi
Iwo to three weeks of onset of signs, o second serum
specimen should be evaluated for more complete laboratory
diagnosis. High-titered, anti-B. henselae antibodies for

| persons with CS1 appenr 10 typically decline within one (1)
vear after onsel of sympdoms

MDCH now offers IFA testing for both Barronella henselae
und Bartonella quintond, Semim (| ml is optimum) must be
submitted in & plastic tube, To order, use the “Ckher”™ line in
the Viral Serology box on the red and white FB200 Virology
Teest Request form. Tubes and forms are available by faxing
Ron Dietz at 517-335.9039 and requesting Unit #8.
Questions about Bartonella testing can be dinected to the
virnl serology kab ag 517-335.8102,
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New Employees, Transfers and
Promotions

MDCH and the Bureau of Labormories would like 1o
welcome five new employees. Pat Reilley has joined
newhom screening. Tom Williams and Nancy Bogan ane
now working in the DASH unit. Williams come o MDCH
from BioPor ind Bogan transfermed from the Depariment
of Management and Budgel. Denise Nightengale has joined
the bureau and will divide her fime between virology,
microbiology and epidemiology. Jolene Vanneste is
currenily working as a microbiologist in the microbiology
section. Vanneste had worked in microbiology, virslogy
and epidemiology a5 an employee of the Michigan Public
Health Institue

Anuradha Patel be transferring from the microbiology
section o newbom screening.

Anne Clark of newbom screening has been promoted from

the position of laboratory technician 1o the position of
laboratory scientist,
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MDCH INITIATES HIV-1/HIV2
SERUM TESTING

Deborah Swephens, MT (ASCE)
HIV Unit

Effective October 4, 1999, MDCH, in cooperation with the regional
labortories of Kent Coundy and Deiroit bealih departiments,
replaced the ournent serum HIV-1 soreening tost. Thee new, neore
sensitive best nlso incorporates HIV-2 wsting.. The HIV LHIV-2
sereening fcsl is based on synihetic pephides derived from highly
copserved, immunodominant regioas of gene poodkicts for both
HIV-1 and HIV-2, B offers improved perdarmances over e
currenily licensed HIV- LHIY-2 whale viral Tysaie 1ests. This mew
test has the additional sdvantage detecting all nine knosn HIY-1
proup OF s, divergent straans including Growp M subtypes (A-H asd
Thai-B). The test has o reporied . sensitivity for both HIY- 1 and
HIV-2 of 1%, and o specificity of ¥5.9%, Our in-house
evaluation confinmed this performusnce.

MICH will continoe 10 use the COCTAPHL 1esting algorithim
(MMWENDL 4], 19921, All specimens which are reactive in the
HIV-1/HIY-2 screening LA lest, and non-reactive o indetonmmnae
for HIV-1 Western Blod af the regional labs wall be transfierred bo
Lansing's MDCH HIV Isboratory for HIV-2 E1A testing. Bresubs
will be sent back (o the regional lab, and reponts of the HIV-2 EIA
fesiblts will be msiled 1o the original suhmitier

Thee next pranting of DCH-0567 (Michigan Regional Laboratorsas
Test Roguisition) will reflect the change to HIW-1HIY-2 for serwm
sereening lesting. To receive test requisition forms and specinsen
conainer oeders, phone (517)3315-9333. For guestions reganfing
technicallshorsory isswes, contact Ken Terpstra of the Kent County
Health Depanment, (G1600536-H75, Dy, Aloysius Hanson at the
Dretrodl Regional Labomaory (3138764223, or Deboruh Steplsens
at MDCH (517)333-8058,

HIV-1/HIV-2 Testing Algorithm

HIV-1/HIV-2 Peptide EIA

-
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&3 Hegative

HIV-1 Western Blot

l'll'.ullﬂ"

| Hiv-2 Em‘ﬂl‘l‘l‘ﬂtﬂr

RACCOON RABIES, US.,
OHIO AND MICHIGAN

Patty Clark, M.PH.
Wiral Seralagy™irad Izokation Linit

A vamniami of rbies vins associaled with raceoons has been present
in the souibeastern United States since e 1950s and has spreasd
nonbwaed i the mid-Atlantic states possibly via be
tramshcation of snimals, The first mid-Atlaniic stabe b repot a
case of mecoon mbies was West Virginia in 1977, Badcoon rabes
has been spreading cutward ever since. Cases have boen reponied
in Virginia (1978), Maryland {1981}, the Diserict of Columbs and
Pennsybvania (1982, Delaware { 1957), New Jersey (1989), New
Yiork {1990, Cosnecticut and North Carolina (1991},
Massachuseits and New Hampshire { 1992), Rhode Bland,
Wermonl gnd Maine (1994 ), apd Okio { 1996). Although westwand
progression has been showed by geogruphic barriers (the Greal
Lakes, Appalachian Mouniains, Olio River), once the raccoon
variam hecomees exiablished in the Ohio Yalley. 18 may sproad
i rapidly scross the Midwest,

In May 1990, Chin reporied its firs indigessis case of mocoon
rabics, approximately three miles from the Obio-Pennsylvania
border. Aliough ro other cases were detected in 1996, active
survetllance identified severnl in early 1997, These addifional
cases sparked 4 mass oml wnccination progrm torgeling FCinas
in affected coumtbes. The protoced for ol vaccinaiinn i
developed 0 consuliation with CIC, Beginning in mid-1997,
fisheneal vaceine-laden baits were aipdropped or hand-distnbubed
im targer comnthss.  Each balt packet contaimed rabies vinus vaccme
shown fo be effective in raceoons and hermiless 1o other wildlfe,
dainestic animals, and humans, Traditional rabies control
rmeasires were aleo cmphasised including svaccination of pets.
postesposure prophylasis (FEP) of people exposed fo rabid
andmals and pubdic education,

There have boen mo documenied haman rabies cases i the U5,
associabed with the fccoon rables variant, Possible explanations
fior this are 1} diligimes in adminkssering PEP 10 individuals bigten
by racooons, amdl 1) domestic antnal rabies vaocinstion programs
have provided a barrier 1 human infection.

The costs associated with rabies control and prevention in affected
slabes have inereased dramathcally. The primary cost incnesse
resulied from an increased number of PEP regimens sdministensd
at an average cost (m 19940 of 51,500 per patient,  In Conmecticout,
the estimated number of persons necsiving PEP increased from 41
prior 1o be introdoctbon of the raceoon rabies vins 10 287 during
the first nine maonths posi-sistewide spread of the rceons sanand.
Aulclithomal i mcreases i cost resull froem setive surveillanee ond an
increase inihe mumiber of anamals wesiad.

This past summer Michigan minated scrive sarveillanss of the
rwecoon popalation. Because of resource limitations surveillance
wits limited 1o five southeastern praoaly counies: Hillsdsle,
Lenewee, Monroe, Wishienaw and Wayne. Boadkill raceacns
and those with ohvious meurmlogical impainment were ldentifbed




by Animal Control end Prodection Shebier personnel, Lenewes
| County Healih Department personnel, and DN znd conservation
| eficers, Carcasses were tagged with date of collection; county,
| township, and nearess intersection of mile marker: colleaor's name
and pone number; and age and sex of animal, Specimens were
prepared for testing nd depocized at one of six collection shies
throughoud the smea (o be picked up on o weekly basis by Michigaa
Department of Agricubiure (MU or Michigan Deparimeni of
Comemunity Health (MECH) employees, Specimens were then
takien o the MIDCH rabscs laboratory for wsting. The surveilkance
program staried mid-June asd went through the end of October. As
of October 5, MIMCH had tested 75 reccoons, all of which wese
negative for mbics virus,

MDCH expects o expand this surveillance iniistive well into the
fabare. Mexi year it |s planned W incresse survelllance o inclsde
the lower twe ters of countics i the staie. The goal of the
surveillance program is 1o develop disense control plans for buman
and wildlife populatsons.
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SAGINAW COUNTY REGIONAL
LABORATORY

Tamara Theisen
Assaciate Laboratory Dircclor

In the liast issue of LabLink, Kalamazoo County was
highlighted as one of the administrative sites.  The
conception of the Michigan regional laboriory system was
also discussed, This issue showcases Saginow County |
Diepariment of Public Health, Laboratory Services Division. |
In the fortheoming issue the remaining three counties will
be highlighted.

In 1990, the Michigan regional laboratory system was borm
and the Sagimaw County Department of Public Health
(Region IT) was named one of live administrative siles.
These five sites umbrella several neighboring counties,
helping them meet CLIA S guidelines,

The following counties embody Region 11: Alcona, Arenac,
Clare. Gladwin, Huron, losco, [sabella, Ogemaw, Oscoda,
Osceola, Roscommen, Saginaw, Sanilac and Tuscola. The
laboratory direcior ks Dy, William Sottile from MDCH and
the technical consultant is Tammy Theisen from Saginaw
County. The laboratory is a division of the Saginaw County
Depantmemt of Poblic Health which is under the leasdership
of Donavon Orth, MPH. RS, Health Officer. Two ASCP
medical iechnologisis, o lnboratory assistant and the
assoviate laboratory director comprise the laboratory staff in
Saginaw County.

Being un administrative hub carries the responsibilities of
training, supervising and providing technical expertise.
Begion [l has site conrdinator meetings wherne tsese vital
wrcas are discussed and training is provided. Sagimaw's
laboratory provides testing for their region including
foodbome outhreaks, stool cultures. chlamydia and
ponormhea analysis. The Saginaw loboratory is licensed
perform water analysis for microbiobogy and limited
chemistrics. Toxicology screens are also conducied.

Saginaw County Department of Public Healih is proud 1o be
a part of this unigue system. Benefits include truly
strengihening the quality of test results in neighboring
countics and giving non-laboratory sialf a beter
understanding of quality control and quality assurance, The
Saginaw laboratory will continue 1o foster the quality of
care in public health by enhancing the quality of testing.




Quirky Bugs...
Enterococci and Other Gram Positive Organisms

Robent Jacobson, B.S., MIASCP)
Reference Bacteriodogy Linit

Enterococsi can be Tound in soil, food, water, plants.
animals and insects. In humans the enterscocci inhabil the
gastrointestinal tract (G and the female genital tract. The
prevalence of the different specics apgears o vary
according 1o the age, diet and other physinlogic
conditions of the host. Enterococcus foecalis are the
miost common bacteria isolated from the GI tract of
humans. Enferococcus faecium also appear 10 be
common from this source. Becawse of s ubiquitous
nature, establishing the climical significance of
enterococct requires a great deal of caution, Potentially
misleading laboratory reports need o be avoided,
expecially when making decisions relating 1o in vitro
spscepibility testing.

Enterococc are associated with a vanety of infections.
Urinary tract infections are the most commaon with
Enterococc implicated i approximately 10% of
infections. Intra-abdominal or pelvic wound infections
are the pext most common,  These are usually poly-
microbic and the role of enterococch remains

| controversial. The increased rate of enterococei in wound
infections is probably the resull of increased antibiolc wse
and their emerging resistance. Bacteremia is the third
il common type of enferococcal infection.  These
infections are most often found in the eldedy with serious
underlying conditions and in the immune compromised
paticnis with prolonged hospitalization and antimicrobial
therapy. Endocorditis is o serious enterococcal infection
buat it is less common than bacteremia. E. faecalis is the
most comamon species solated in patients with

| endocarditis, but other species have been implicated.

| Appreciation of the role of enterococei as nosogcomial
pathogens is clearly on the rise. Enterococci are second
only to Escherichia coli as nosocomial drinary trct
infections and third as agents of nosocomial bacteremin
hehind Srphylecoocus anrens and coagulase-negative
Suaphylococci. This trend is likely to continue as the
population ages and is put at risk of infection with the
detersoration of bealh dic 10 increasing age.

Arypical strains of Enterpcocens species such os E
| fuectum, E. faecalis, and £ gallinarum are sometimes
encountered in clinical laboratorics and can be very

difficult to idemify, Non-motile E. gallingrm can be
confused with E. faecium which otherwise is
bicchemically identical. Vancomycin susceptibiliny may
be helpful in this instance. E. galfinarinm is intrinsically
resistant due o vand related resistance and will give an
MIC in the range of 8-16pgiml. Resistant E. faecion,
with vanA or vanB resistance, will yield an MIC of
=32pg/ml. Resistance 1o ampicillin and aminoglycosides
is uncommon among vanC isolates. Becuuse of rans
exceptions. the only way to identify some of the atypical
strains is with FCR- based technology. Whole-cell
protein profile methods seem 10 be practical for
identification purposcs.

Along with enferococci, the reference laboratory al
MDCH receives many gram positive organisms for
ulentification. Most are irmegular gram positive rods and
coceohacillh along with some coccl. Some of the
members of this group of organisms have in the past
heen constdened as contaminanis. Now many have
clinical significance for a variety of reasons, including
the increase in the number of immine compromised
patients.

One of the difficuliics with the gram positive organisms,
% the rapidly changing taxonomy especially with the
diphtheroids. There ane now such genuses as
Aureahacierium, Celfulommras, Dermurbacter,
Microbacteriinn and others thal may be seen ina climcal
shiution,

The use of commercial kits can be helpiul for the
identification of most of the 1solates commonly
encountered in clinical specimens. It should be stressed
that the manufsciure’s instrusctions should be strictly
adhered to whenever commercial products are used. Al
MDCH commercial mlentafication kits are wsed with
traditional biochemecal fests. Some of the traditionnl
tests, recommended 1n sddition to commercial
identification kils are;

Vancomycin and penicillin susceptibility
6.5% MaCl and babe esculin

Motility, wrea, nitrate, exculin

Ciram stain mosphology in thio broth




Catalase sctivity

CAMP reaction

Lipophilism (uvse Tween 80 or serum)
Diextrose fermemation o oxidsion
Hemolysis on blood agar plates

PYR and LAP iesis

Temperaiure siudies { 10°C and 45°C)

Most of these tesis can be done with materials on hand,
Adhvanced lesting procedures used ot MDCH include GLC
for detection of metabolic by products of growth in the
presence of glocose and cell wall Farty acids analysis and
PPGE for other epidemiological studies,

Dither problem isolules received st MDCH on 2 regular
basis include:

1} Aerobically growing Acrinonrvees species. This genus
contains several newly described species. The most
commimeen isolate i A, Braelil which is usually identified
well with commercial sysiems. Some of the other
commonly seen isokites are also identified reasonably
well with the commercial identification systems bat care
must be taken 10 ensure that the algorithm database of the
idemification kit in e is curment. The identificatbon of
the bess frequently seen isolates should be lefi 1o a
reference laboratory that equipped to sccomplish this
sk

2} Ower decolorized Facillus species received as gram
negative rod. These are useally medium to long siraight
rods that by the time they are received at MDCH are
demonstrating many spores on Gram stain. Some of the
Bacillus species do decolonye ensily on Gram siain,
which may lead o them being worked up s gram
negative rods. When struggling with the identification of
questionable gram-negative rods, restain culture material
from older plates to look for spores, Bacillus specics do
occasionally spomilate more readily on unéa or escilin
slonts. It is also belpful to perfonm o Vancomyein
susceptibility scroen test (using a ug disk) and a 3%
KOH string test to establish troe asture of the organism,

3 Srreprococeus mmtans toutinely submitted as a gram
positive rod. This organism should be suspected when a
smmunll, dry, white, adherent colony grows on blood plaies.
A Gram stain performed o material from a theoglyeollate
broth (incubated for 15-24 howrs) will give typical
streplococcal appearance. Colondes on o 5% socmse
plate will produce water deoplel formations in the primary
sireak mres.

L

Caalase negative gram positive coccl other than the
streptococe and enterococct can be another dificult 1o
identifly group of organisms. The reference kaboratory at
MDCH has found thar the new revised Manual of
Clinical Microbiobogy. 7 edition, published by the
American Society for Microbiology Press is an excellent
reference for the idemtification of these and other gram
positive organisms.

For information regarding submitting problem organisms
call the reference bacteriodogy unit at 517-335-8 134

Guide to Laboratory Services
Now on Web!

The Bureau of Laborstories is happy to announce that the
Guide 10 Laborpory Services is now available in a
downloadable format on the DCH - BOL Web page. The
puide was developed to assisi users of the Bureao of
Laboratories in the proper collection and submission of
specimens: for testing and in the iMerpretatbon of resulis,
1§ you are unable o scoess this Mle, please comzct Judith
Smith at 517-335-3859 to request o cogry.

www, mdchstaie. miusfphaoll T abguide

Congratulations!

John F. Richow, Ph.D,, has qualificd for the Board of
Certificate of Qualification from ihe American Board of
Chinical Chemistry, Richow, of the health risk assessmend
section, has successfully completed the professional experience
component of the cetification process. This componest
reduines five yesrs of fall time and diverse experience in
clinscal d‘u:mi:u]-.

Jm Armelagos is moew @ regisered microbiologisg with the
Amencan Socvety for Microbiology,  Armelagos, o
macrohenkogist in the quality assurance section, has a specialty
registration in consumer and industrial microbiclogy with an
cmphasis on pharmaccuticals, medcal devices and cosmetics,




Penicillin Reskstant Study-site’ Isalates of Sirgproceceias prenmaniae
and Vanconycin Hesistand Steribe-site” Isolates of Enferococcns sp,
Michigan Sentinel Hospital Laboratory Survey, Third Quarter, 1995 through Second Quarter, 1999
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